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CpG ^SlJl^^Al^#^o_Bl- , x^Jf^^ 
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CpG Jl^^-Al^5ll t-^S}b Hlfe <«-§- 

^^j-^ S^^HPharmaceut ical composition for treating or preventing 
dermatitis comprising CpG ol igodeoxynucleot ide} 

<i> £ l£r IL-8 « IL-12 SS2.B1 Qo]*\ , M. ^ofl 14s. 

oligo-4 CpG ODN^l <g7l #1H1 uj-^ S^r# 2:^}^ ^jifolrf. 
<2> £ 2^ IL-8 aHJSHI ^ 4^ oligo-4 CpG ODN^l 

(backbone modification)^ I4f #efl CpG 0DNs(1828 ^ 2006) ^ 

«l(non)-CpG 0DN(2041)^ *]M ^^0]^. 
<3> ^2:^: 

<4> £ 3^ IL-12 p40(A) ^ IFN-y(B)^ ^°TI &<>M , ^ °fl oligo- 

4 CpG ODN^ ^^Ml jL^f# ^sfl CpG 0DNs(1828 ^ 2006) ^ ti]-CpG 

ODN(2041)^ ti l^ 24t €^f°m-. 

<5> £ 4fe tfl^MlS^H^l «>-§- ^ A>ol S? l-0]^ol Tg-^ofl &o^ f a. 

n}^. 0^ oligo-4 CpG ODN^l ^Hfl^ 0^ CpG 0DNs(1828 ^ 2006 )^f 
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<6> £ 5^ ^M A o v *H3.£\ ^-^OJHC-II , CD80 ^ CD86)£] 

0^ CpG ODNs^ 2:A>*t ^J^o]cf. 

<v> tflS^: 

<8> LPS: eli#elA>7>£fo] h. ( 1 ipopolysacchar ide) tflS-SO 

<9> £ 6^ *H£.£\ S.^. ^}^(CmO ^ CD86)^| 9l°]*\ , £ # 

^ 0^8 CpG ODNs^ ^i4-# ^S.ig!S. 
<io> tflS^: 

<n> LPS: e]a#slAV^>tq-o] h. (1 ipopolysacchar ide) ^sK°<Hfc! tflS^) 

<12> £ 7^ ^H 1 " ^15.^1^^ IL-12^1 0^ oligo-4 

CpG ODN^ S4f 0^ 1826 CpG ODN^f ^-CpG 0DN(2041)^ v]M SA>^ ^ 

<n> £8^ W(allogenic) T =§^H1 , ^ 2) oH CpG 

0DNs(oligo-4-ll ^ oligo-4)^ i4t 2^}*1 ^^f°l^. 
<14> £ 9^ ^ €^ ^^t 1 ^l^(PBMC)^ #^o]j °Xo]X\ ! M. ^-t^o] o^§ CpG 

0DNs(oligo-4-ll ^ oligo-4)^ S4f 2^}^ 
<15> £ 10^ FITCS. 0*8 oligo-4 CpG ODN^l NC/Nga 

<16> £ 11 ttf^ 01] oligo-4 CpG ODN^l ^f^Hl ^ o>SS| s]Jf<£ 
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<17> A: 0^ oligo-4 CpG ODN^r NC/Nga ^-fi^ ^-ofl §J,^ v\ 

<is> B: o>S^1 ^<3^r NC/Nga *H-^ 0*8 oligo-4 CpG-0DN# £ 

^ H&E <^§h°i ^irtt ^ 

<19> ^HlaL^ (acanthosis) 

<20> — sfz]-s)-^(hyperkeratosis) 

<2i> £ 12 t^^ 0^ oligo-4 CpG ODN^r NC/Nga ¥ ^ 

oflA| A>o]^]-oi(iL-4, IL-10 ^ IFN-y)^ M# ^ ^4 

<22> £ 13^r ^ t^^ 0^ oligo-4 CpG ODN-8: ^ & NC/Nga *H-^s] ¥ ^1 

°\}*\ ^_Jf CD4+ ^ CD8+ ^« 2^! ^ 

<23> £ 14 £■ 0^ oligo-4 CpG ODN-8: & ^ NC/Nga *R-^ ^ 

^\ IgE 

<24> AD: ^-^e)^- 

<25> ^- CpG ^3 JLtfl 4*1 ^#31-2-^^1 ^lfi^ ^^.S^i, 
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ttrf. n ^ofl^S. ^tx] ^-f-^ ^/^^ ^-Jf^o.^ A] est > £ 

2:<& xq-f- ^ s^W^ jfpg^o] ^ ^°l^-(Rudikoff , D. a/., 

Lancet. 351:1715-1721, 1998). <^\^s\ H^i^S. -iHl^ 

^ 7fl7fl£Ml ^ ^^3.71 ^|)3 7l *1<§, 71 « 

(urticaria)^: ^«>§>7l£ *ttf. ofi^ H) Jf<g :&*HH <g^o} 
<>1# ^J^^ IgE ^^^1 ^7>, CD8+ ^^fl/Afla^ T 

(suppressor /cytotoxic T lymphocytes) ^ ^^ ^ 7] ^ ^S}, IFN-y^ - "§: ti l*r 

Thl(T-cell Helper type 1) ^ ^] £[tl. tr^L o}^*\ jj) «. 

Si^n^SLS. CD4+ S*i^-8: 5fe T ^^=r, ^^/tfl^] ti]nl 
-HIS. ^ J:^r^7} 2)^f tg^ofl #7>£]^ oioo]^ Afl5.(dendritic cells; 

DCs)^- %t|| = ^i AflS.£ ^>£^1 s| ^^oll^i ^7>5]o^ oirf 

(Imokawa, G., et al . , J. Invest. Dermatol., 96:523-526, 1991). 
^ W ^7> 3# -Sf^HS M-HrM-^ ^ilS. ^A>s)^cf (Leung DY, 

Bhan AK, Schneeberger EE, Geha RS. J Allergy Clin Immunol., 71(1 Pt 1), 47- 
56, 1983). CCR4- 1 ll^. ^1 S3] (expressing memory) CD4+ T ^7> 

xqjf^iS] W Jf^HH ^7>^Jl iJ!E]^rf(Imai, T. et al . , Int. 

57-7 



Immunol., 11:81-88, 1999). Van der Heijden FL ^ ^ CD4+ 

^ T ^=^-#<>l ^ IL-4S ilJlM^^CVan der 

Heijden FL a/., / Znvesf Dermatol., 97:389-394, 1991), <^1# IL-4^ ^F-g-^ll 
^ ^^Hl^H Eofl cfl^l ^ 1^ Fc ^^(low- 

affinity Fc receptor)7> ^cf . 

<27> S^T T ^ °13.^-Bl -^-el^fe Al-OlS^OlS-o] 0>^ti) 5X)a- ego} 

^« ^E)^ lHM^4 H^fl ^T^} $|r}^ ^#o] 2)^1 iJl£|S 

4. ^>£s] ^Jf<* $*HH IL-4, IL-5^ IL-10-8; "gej^-^-ol^ T *g 

2(aller gen-specific T helper type2) H^Vf *S ^ ^f- 

^tfjl tU7£l<>| $j,ti|-(hussain, I. et al . , Curr Drug Targets Inflamm Allergy., 
2:199-120, 2003). a 4^ <?i^r#^ ^>\^-A ^Jf^4 ^S^r^ 
^ ^-Ml^oi ^y-^oHA-i ^sl% s}^ ^}s r £i}. =l ^A, 

^1 5*1 ^ ^r^l ^ <g=^ TSLP(thymic stromal 

lyraphopoiet in)^f MDC(macrophage-der ived chemokine)7]- ^^^l 13 !, IFN-y^l 7l^- 
^ ^ RANTES, TARC, MDC^r ^ ^ iUISrS^^KGiustizieri , ML. 

et al.J. Allergy Clin Immunol., 107:871-877, 2001). 

<28> H^ilS ^^^-ol ^Slfe ^f^H ^^^l^lfe ^ 

3<?1 ^7l## nl^^-^1 rfl§>^ ^^Ir^o] HBVsTij 
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DNA^fe ^fl§M ^ei 7>x] ^2: ^9l^}7} $°-3, wv^^o.^, 

°1 <?I*V# 0 1 iHfejSM^^JI ^^^(Gillkeson, GS. et al . , /. 

£7//?. Invest., 95:1398-1402, 1995). a^-g^-^ ^Bfl^oj- DNA^I ^ ^ <?] Z r °l 
-^^^lfe c P G7> ^lsH att CpG ^^rf^ell^-B]^ 

(dinucleotideHH ^ £^1 (cytosine)^ 70%7> nfl igsKmethylat ion) 5] ^ $14^ 5J 
o]cf(Krieg, AM. et al . , Nature 374:546-549. 1995). ^HlH^l-?! CpG fiE]£f 
(unmethylated CpG motifs)^ ^ll e] <>H1 *\ *fl-f , ^-fr^^H^r H^^l 

CpG SE]^# afrS}^ ^r^jlt-ll^-Al^f^^ o^Hl^Coligodeoxynucleotide, 
ODN)^ ^.^m (innate) ^ ^-s^H ^^^1 ^ «HK acquired immune 
responses)^ ^js.^ ^Mr^l a o >0 i 7]^-^ ^-a] %\ rf(Akdi s , CA. Curr Opin 

Immunol., 12:641-646, 2000). <S*r^ CpG ODN^r B NK S^f $ 

^ il^f. CpG ^1^. NK I FN- y ^^fl^Sl -rr£ 

7-H°l IL-121- ^«l§>7l cfl A] (macrophages )# ^>^fl^-(Kr ieg, AM. ^/?£/<3/ 

Review Immunol., 20:709-760, 2002). , °]s|^r IL-1, IL-6, IL-18 

^ TNF4 ^-^r ^-<§lH! A>o]^^]-o](p ro -i n f lammatory cytokines)^ I FN- y ^ 
IL-12^4 ^ Thl-biased ^ jg^^- t^^t £b ^fi7V < a# ^l^t 

A. ^^r°l, CpG ODN-cr IgG2a ^j-oj^Bl^ (isotypes)(Thl type indi cator 
-fr^*}^ ^<5fl^ *r-g-(humoral responses)^: ?H , ^7>^ >*1|5.^j T 13 = 

^(cytotoxic T lymphocyte, CTL) #^5]-# -frS-fr^Warren, TL. et al . , J. 

57-9 



Immunol., 165:6244-6251, 2000). ^# <&5ll=7l 3L#4 oj- ^ = # ^ ^ 

CpG ODN^ A}-g-^ 7jr^^<a ^ Hl-g- -f^ofl nfl-f 14^°J y o Vl 3 °1 

4. °l^^r CpG ODN^r ^H^t CpG SEl=# 7>x]j7 ^cfji §li>| el;£ n <*7H<g 

<29> sieoTl^r CpG ODN^ -f}--g-^# ^§1^ (backbone)^: ^^^^1 CpG 

0DN°1 7fl 1 i-£l^tf. DNA-^I 7}¥r a^S^^l^BKphosphodi ester) 

CpG ODN^ ^^HH tfl^fl H^^t ^°TM BHf^Tll ^r^^q-. tcj-s}-^ 

« ^HH -^-^ 4)^0] ajrf. ne^M-, cf^ #740] CpG ODN^l ^sfl zl 

^HeM ^^-S. <&3^ $m-(Kwon, HJ. eta J., Biochem. Biophys. Res. 

Commun., 311:129-138, 2003 Lee, KW. et al . , Mol . Immunol. 41:955-964, 2004). 
°11 'M, a^a^H] o_^o] e #z3( p hosphorothioate backbone)^ CpG ODN^ ^1 

^^1^. ^7^S^-M°lH CpG ODN-c- a^a^oH^B] #740] CpG ODfH 

^jojE #74 o.^. CpG 0DN°1 7>^> A>-g-£] ji ojtj.. ns| 

M-, oje^ SilSE]^iolE CpG ODN-cr «1^-<>13SI 0DN 

£^1 S^^^E] SL^o] H CpG 0DN7> ^^(arthritis)^ -fh^ ^ 

71 JI(Deng GM ef a/., Arthritis & Rheumatisum , 43(2) : 356-364 , 2000; 
Masayuki Miayta ef a/., Arthritis & Rheumatisum , 43 ( 11) : 2578-2582 , 2000), 
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SLECsystemic lupus erythematosis)^ ^"^r *}7}^& ^^-g- <H^_2] ^ 9X^\-JL iL 
§ix^(Tanaka, T. et al . , J Exp. Med. 175:597-607, 1992; Hans-Joachim 
Anders et al . , The FASEB Journal express article 10. 1096/f j . 03-0646fje. 
published online January 20, 2004). oj^H^ i^S^Bl SL°\\ °] H #^-g: 7>x] 
CpG ODN^I ^ *)--§- °fl tflsH ^^>#°1 HJl§l-^^(Tsunoda I. et al . , 

Brain Pathol., 9(3) :481-493 , 1999; Bachmaier K. et al . , Science, 
283(5406): 1335-1339, 1999). 

<30> o]Q yvo) o)^<£ CpG ODN-cr ^^fl -g-S-^l tfl^lH 1 ?]: 

^ , ^§1 a^arl^l^B] 7>x]^ CpG ODN^ 3x)^-^^ ^1 S. ^ <W ^4 

<31> Kl-SM, ^ CpG #H]Jltll^l^f#5ll^^ Afl^£- .g.j= # 

<32> ^-71^ ^ iH^}7l ^§>^, ^ #^£r §>7l^ <a*l^i^L 
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JL ^^51 27fl o]^Vo] ^^3^ CpG -£E]^# 7>*|^ <*7H<g^ ojJ=Lo^ 

<33> [ < S^]: SYYSSACGTTSNYRAWMYTC(7i1tii5: 1) 

<34> ^ 'CpG JlBl = (motif) , ef S^Hh 1 ^-(phosphate bon 

d)£-S. ^HH^HeI ^l^^-^o]-^ tq^ff#5^Blll(unmethylated cytosine- 

guanine dinucleot ide)(i&^ 1 unmethylated cytosine-phosphate-guanine 
dinucleotide'e]-Jl£ ^Hf-SH ^^^-g-^: 5M ^ ^ ^^A]^^- ^^cf. 

SE^t 'CpG #BlJl^^-Al^^5ll o_B|^(oligodeoxynucleotide, ^ 'CpG 
#)'^r -3-71 CpG 5LE^# ^ojc 27 fl o]^ 5.^§>i=, ^ j^j J^j - o_b} 



<35> £ #^*Flr£: sl-f-^^:^ ^15. £fe ^cMl CpG ODN^ 

§>^1 ir, §>7l^q <S*>Ai o_s. S7-1£]JI 27fl tilpfl^s|-^ CpG 2_B|^# 

tH^fe ^rB^ CpG ODN^ ^1 3. <W^7d. ^ -g-£# ^ # AS 

<36> [<iM^]: SYYSSACGTTSNYRAWMYTC(7i1«l5: 1) 

<37> o^HH, Sfe G Sfe C°lJl Y^r C Sfe T°| Ji A, G, T ^ CS ^l^f-^ 

C^rf. 
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<38> W}5^S}7llfe ^-7] <gti>^loflA-] YS YR t\ir^$iSLTZ\^7} CG<H ^ 

a. ^ofl u}^ CpG ODN-cr A] 1^51 2 vfl^l ^<g^Jr 8^ ^Bn£| 

8^ «7l^i1# 7}^ ^ 
<39> ^ CpG ODN-cr ^^(ofl: tfl^-a-^ <§^1 DNA)J^^e| -fi-efl^ 

shsm^ ^^MM" ^flS^^-S ^ 9M. ^ ^3 

CpG ODN^ #<3 3H ^ ^ ^ 71^1 # <>l-g-SH tg-Ajsj ^ 

Ji^f (Ausubel e£ 3/ . , Current Protocols in Molecular Biology , Chs 2. and 
4(Wiley Interscience , 1989; Maniatis, et al . , Molecular Cloning: A Laboratory 
Manual (Cold Spring Harbor Lab., New York, 1982); ^ ^ ^14,458,066^ ^ 
p]^ ^14,650,67551). ^1 Jlii , ^^tt^bII^^I «aS.Tf#^l|6>^| 



<40 > a. CpG ODN-cr a^acl^l^Bl ^^^r ^fe ^°1 s>cf. DNA^l 

71^ #^^1 a^a^^l^Bl ^ vfl ^ o}z\] 6]] o^fl ^711 ^§fl£l7l nfl 

^°11 -fr 1 ^^: s"^- 2 ! CpG ODN^ S^atjofl^ ^;^°)?} 

^elJE #5fl CpG ODN^fir ^-£1^ o>u| ^ ^^fliflofl^ $\o)^ ^ 

M-Bf^rf^ ^go] oiq._ a ^ ^ CpG ODN^r ^^^^^ (modified 

backbone)-!; 7}^ ^ &tj-. ^s) Jl^f#5fl £_E] ZEL -^74^ o. ^ vfl ofl Jf-o^ 

nfl CpG ODN^ «^ ^/S*r <^^# #sM^ ^ 9X^r°) £ 
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CpG ODN^l «>^^ ^SLS.±± ^Sfloil ifl^ £->|| S}^ 

B]o_o11o]e if-^rf . S^a^Bl h ll^H ^ $1 

A^, dfl^tfl ^1^- 27fl 37fli2l 5' £fe 3' ^rfWA^—A a^a^B] o_o]]o] 

H ^^Hl Sl«fl <a^€ ^ &tj-. a. C pG ODN-tr vfl^^ 

§>M- ^f-gr^ a^S^j^HH 7HE^ ^€ ^ $14. 

^Hs-^eL £)3fl ^H3^3 ^ &4(S. E. Beaucage e/ 1 a/., Tetrahedron Lett . , 

22:1859, 1981; Connolly et al . , Biochemistry, 23:3443, 1984; Agrawal et al . , 
Proc. Antl. Acad. Sci. U.S.A. 85:7079-7083, 1988; Garegg et al., Tetrahedron 
Lett., 27:4051-4054, 1986; Froehler et al . , Nucl . Acid. Res., 14:5399-5407, 
Garegg et al . , Tetrahedron Lett . , 29:2619-2622, 1988). 5& 4^ o>^- 
^ 1M- a^^vil o]Ei. c£|] ^qrfl u]^ e-SI ^14,469,863^^1 ?}it& 44 ^T°l ^1 

2^ ^ ll^S^SEsl^l^Bjl 5(§l_^5l ^7l7> ^ ^ ^ ^ 

5,023,243^ ^ -B-^ ^1092,574^^1 7l#4 44 ^-o] <£2] s]-^ )7> a]^ X)^= 

^ 4^ S£ 4^ 4^ Al^Al, ^o>ia, Bl^ ^ -fSl^^ o>Afl^- f Elo. 

- ^ °14 -ft-44 4W 4 ^ fl^sf ^ «14^ ^7l# a<§-4 

^ 3H4. biihbi-^^^bi# hl^ ^HM^e]^ ^ 4^ ^4j^ a 
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a^a^E] o_v|lo] e ; EAs^rjBi^oDolE ^ oj ^ ^^-o] a*r^r}-(Khor ana erf 
a/., /. £/o/. f 72:209, 1972; Reese, Tetrahedron Lett . , 33:3143-3179, 

1978; Jaget al . , Biochemistry. , 27:7237, 1988; Agrawal ef a/., T^roc. /fo*7. 
idcatf. 5c/. U.S.A. 85:7079-7083, 1988; Uhlmann, E. et al . , C&ezz/. tfer. , 90:544, 
1990; Goodchild, J. Biocon jugate Chem. , 4:165, 1990). ^ 
^ CpG ODN-c- ^f#sll 0 Hl (enhanced nuclease resistance), ^7}& 

*\)5L ^^ri increased cellular uptake), ir^t^l ^r^Ej^ increased protein 

uptake) ^l/iEfe *fl3.*fl ^1 sf(al tered intracellular localization) ^Sr 

<4i> ^ CpG ODN^ «>^^r a^a-Clofl^BKol*)., 'O^'^e]- *V) 

31 ^fl^M ^-8-^ -fr#§M £fe 0^ #^H^. 

<42> ^- u}^ CpG ODNtt- Th2 A>o]^]-oi(^ : il-4, IL~10)# ^^S}7^ 

a^r/^ Thl A>o]S7>^l(<^: IL-12, IFN-y)# -frS-th^S.*! Thl/Th2 ^*Hr^ 
^ (balance)^ S€§Kr ^ B] 3] ^ # 7}^tf. ^-7]^ ^ ^ ^ 

M CpG ODN^ ^^f^^ ^ 7fl^ Jrjzj-# u}El\£cf . ^5fl 

<£3^ CpG ODN^f^ ^rel ^- CpG ODN-cr *8 7]^ 

^ M-^-^^fe ^HM $M. ^ CpG ODN^ ^^f^ 
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<43> ^ 9l^= *\ ^ft^ Thl/Th2 ^^1 ol^-o] ^ 

=?-d\} nflyfls]-^ ^>°1S^>^1^ *HS:3i IgE ^7> CD4+ ^ CD8+ a 

^r*l IL-12^ ^§>S °1§>^ o.^-s)7^ IL-12^] ^ S^r # 

7}^ ^H.^ + ^w.^^ ^ 

<44> IL-12fe ^7] #<§°H ^.^A ^ (innate immunity)^; 

71 ^ 7]^^; ^ ^ >M|3. ^ tfl^j^llf SW^r APCs(antigen 

presenting cells)^- T ^1^^ ^-S^-g-oll ?H iLcf t^oj S ^ ^ 

adaptive immune response)* -fr^S}^! nfl-f 1r-3-?r ^ tt-ir $1^. 
*r*l# ^l^M- tfl^l^la^- ^ APCsS.^-Bl^ IL-12^| >$^£r 3711 T *H3. 
^ 71^-Ji)- T ^15. ^l^^ 7laj-o_s. M-^t}. T M] S. 7 }^^r ^}°] ei^M- 

^llsl°r# S^§>fe ^1^1 (infectious agents) Sfe n ^^#^1 LPSM- ^ 

^lslo} DNA°11 51 ^a-] -^- S s)^cil( D ' Andrea A et al . , J. Exp. Med., 176:1387, 
1992; Sato T et a I . , Sc/ence273 : 352-354 , 1996), °1 7}^f^r ^^^f ^^r ^ 

M^l^fe nfl 7fl ^ 2\ IL-12^1 ^t^M ^Al«fl^rf. HL^t T 

>fla ^^^\9l IL-12 713)-^- ^ CD40 elfc^ ^ -g^l-*}^ 

^ ^^(co-stimulatory signal)* ^l^Srfe #^5)-^ T AflS^ ^J^-g^ ^ 
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-fKE-Sl^CShu U et al., Eur. J. Immunol., 25:1125-1128, 1995; Cella M et 
al., J. Exp. Med., 184:747-752, 1996), o]^. tfj^ofl &<>H ^|S^^ 

T Afl a 3l ^S.^S\ ^7}^ Thl X|4=^ol ^ T Afl a 

^ ^-§-^r -frE.*]-^ IL-127> <3*h£ M-Bf^flrf . IL-12^ 

APCsS^-B] ^sq^, Aflm cfl^AflH.^ 33 IFN-y^l 

-ft-S^th Sft IL-12^ Sr^sHS T AflaoflS. *{-g-lt , T A^i^«-B] 

I FN- Y ^1 -B-S-S>^ IFN-Y°fl ^*Hr# ^ 

(Chan SH 5/., /. Exp. Med., 173:869-879, 1991). 
<45> IL-127> ^° 0 ^ ^1$1# 0 1 <&3^ zl cfls.^ oV E s] 

A^r^ 3\ ^511^71 A Jf^ ^(Neumann C. , et al . , J Mol Med. , 74: 401-406, 
1996; Aiba S. , et al . , Exp Dermatol . , 12: 86-95, 2003; nilsson C. , et al . , 
Clin Exp Allergy. , 34: 373-380, 2004), wM^^ &\ ^-^(Katakura, T. , 
3/., C//n. Immunol. 105:363-370, 2002 Hengge U. R. , et al . , Br. J. Dermatol. 
, 149:15-19, 2003; Arany I., et al . , Antiviral Res. , 43: 55-63, 1999), A^ 
(Rook AH., et alAnn. N. Y. Acad. Sci . , 795:310-318, 1996;Gollob, JA. , et al . , 
J. Clin. Oncol., 21:2564-2573, 2003; Trinchieri G. , et al . , Annu Rev 
Immunol., 13: 251-276, 1995; Krepler C, et al . , J invest Dermatol. , 122: 
387-391, 2004) 

<i>^3 7] a^-^, «h&i^ ^± ^m^i ^-g-€ ^ sa^. 7H V 
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<47> ^ ^T^^l 4^ CpG ODN-cr 7fl *H ^ ^ ^ € ^ 

Aflas] tfl^ jl^sh] -fr^s}^ 

M- #7l ^r^> iflofl ^fl^^^c^ ^Tg- ^-^-^1 (nucleic acid delivery complex) 

<3] ^EflJsL ^S. &t± m i£^<3] CpG ODN-c- ^x]^ 7 ] oj-g- 

*i f Afls. ^^K^i: a^-Mls. ^-g- 

(SPDP) ^ ^-g-^ 

<48> ^ CpG ODN^r ^ 7hH -^x] ^ ^(Donnelly a/., /. Z/zzro. 

Methods., 176:145, 1994; Vitrei lo et al . , J. Clin. Invest., 95:341, 1995 H 

^ iss ^ ^ tq.. ^, ^ tii^, ^^atn ^g-, 

5"^, ^^Vfl, S^lfl, ^Jjlfl, ^ifl, ^^Vfl, J^lfl, al7j-vfl f Zj^-lfl, 

#tfl, ^ CpG ODN^r ^>-g- afl^^S *flSSH °1» 30 TiH^ 7> 

^> 3\*f- <H^^ f^^ 1 ! jfjJf^ 7 >^7ll # 

<49> ^ ^ofl 4^ CpG ODN-cr ^ «1 ^ ^ ^ H 31 5. *fl ^ 5pt ^ 
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^ M-B-^ ^ CpG ODN^ ^f^l^r 

TSrMih # ti l#, ^/SL^ ^ Si ^1)5} %3_, 

^ *r , 7^ oil ^ ^7l# nsl q-H 

# ^4 ^ #*M1, ^^1, ^l*fl ^/sfe #q^m aL^-t 

#71 afl^^ ^#^°1 4^ ia^ ^ofi o^fl afl^ ^ 

<50> ti]^ ^-g-O.^^ ^-g-ofl a - ^^nl- ^ ^-g- *fli§ Efe ^ 

*f- £.S-g- *fl*8 *H^3H3 ^ SJ.^-. ^A}-g- afl^^ a]-^ ^A>^ ^o-^l 

n ^<*^ ^°->hi -g-^Ai^ ^a>^-o.^l ^i^s)-^ ^ 

cr| jq-fcl, El q^H( liniment), HI (gel), S*l(lotion), 3.^(cream), ^Jl^| 
(ointments), s\-±l'S\-z\} (pasta) , ^F^^l , °ll °1 3.#*fl (aerosol ) , ^1 (suppository) 
^ ^Bfl^ afl^S^ ^ ZL f^^S. ^jt^} Mt± «>^-3]§>q-. ^1-71 rt- 
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^ SHI SMI 5.^ o}%^H^4H# , o>%^tM-H^ o}^=i 

sy_A>jif ^-o. ^J-A>s)-^1 7 \ ^tKr iL^flS.^ Hfl^^S^ #^^o]il, nflig] 

7}Ji\$\°] 9X^ 7 A^ %JLS, it t ^(Remington's 
Pharmaceutical Sciences, 19th ed., Mack Publishing Company, Easton, PA, 
1995) . 

<5i> CpG ODN^I % -n-jL^^r ^(single dose)^-^ ^Hl^l 

^ t}^ ^-^(multiple dose)SL^ ^7}Zt *M3*r ^§ 

(fractionated treatment protocol HI £)3fl Mil ^ $14- ^ ^ ^1 CpG ODN# 

^Al^ Jf-crjs}^ ^ o. f a_ igHgs) o}«^ 0.01 p M tflX| 100 mM 
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^4 *r $14. 44^144 4 CpG ODN^l 44^14 4*11 -g-^ 1<S 

4 ft*} *fl^ 1 kg 4 4 o.Ol 44 100 mg4 ^ $14- #4 CpG ODN 

Si ^JE^ ^ ^ ^ w o>u|^ <g^ ; 

^4, 44^1 ^51, ^o] ^ HflAj^ -g- q-<#^ -fi-°l#^ J1^§H ft4°fl 314 
4S. M^<>1 °ls]4 ^4 ul^^ "fl 4 44^1 ^AT-^o] X ] 

xi ^- 7 >^1 ^-el^ ^7] CpG ODN^ ^Jf^ft^l iE^ ^4^4^ 4^ 4 -8-5. 

<*fl 4^ ^44 45L ^°=I44 4^4 4 4# 
<52> ^ ^ofl -^Is}-^ S4#4 4 4^ Jl4# iL^^r 4 ^ 2)1*8, 3=c*| ^ 

4 M 4^1 44*1 *11444 4444. 4 4^ 44^1 S4#4 44i^ 

^SlTji} 4<^H ^44 4^ 4^, #1, 444 

*|S. f 44, 4 ^34 ^ ^la-g- <SJl^l[^: <l^^(Elidel, pimecrolimu 

s)!4 M4 4 $14. Hl<& 444°ll ^44 4^ 4<^j S-S44 ^ ^4 ^ 
$14. #4 ^ iLS^l^ir INF-, IL-12, 44^^a4(Cyclosporine), 
FK506(Tacrol iraus) , TP-5(Thymopoiet in pentapept ide , thymopentin) 444 
^ $14. ^^^1 4^ CpG 0ND4 444^ 44^1 2:4 #^ 4-3-^1 44 

£11 H 4 4 °1 4 4 ( t e t r acyc 1 i ne ) , ^ a] v$ H 4 4 °1 4 4 ( oxy t e t r acy c 1 i ne ) , 31 44 °1 4 
(gentamicin) , 44 4 -5- 4 °1 4 (neomycin sulfate), 44 — 44 (baci tracin) 4 4 
4 #5l 13 14 B(polymyxin B sulfate), ^3i|S4(mupirocin) ^ 4^1 
(antibiotics); ^^§1 = 44 (diphenhydramine), =S.nfl4^, HS) sfl 51144 , 4^ 
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^ ^ ^^i^ 1 ?!^ (anti- 

histamines); 4| (ant i-inf lamraatory drugs); ^" u r°l e i — ^1 (ant i-viral drugs) 

^ U-^l^ll (ant i -fungal agents)^ ^i^£]^r ^7>S. 

<53> ^1§>, ^. ^Aloflojl 

<55> <-M^Hl 1> 

<56> <§7i *a^Hi oiigo-4 cpg otm ^qi-g- ^\ 

<57> £ ^7}^ DNase I SLSl *f-& tfl^-^ <g^j^ DNA ^-zj- 

^^Kg-^ ^ ^JlS -^5LS>^ S^fe ^7}*]^ £ 

CpG 0DN(^1§1-, 'oligo-4 CpG ^-)# oligo-4 CpG 

ODN^l IL-8 ^ IL-12^1 £S£E]<5]- NF-kB« ^-§-^r-§-^r -tt^ 

fl^^4(tflt n J^ ^12003-1310631). £ t^*}!:^ #7] oligo- 

4 CpG ODN^ ^71^1^- ^X|^ t).<$& ^ol^js.^ ^ISSlJl, ^#<3] ^^tit-g-^- 



<58> 
<59> 



<1-1> oligo-4 CpG ODN^I <$7] ^ 

oligo-4 CpG ODN^ ^7} ^(base modification)^ t^g-i)- §>^^-. 
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oligo-4 CpG 0DNOi1«lJL 2)^ ^7]a]^oH %6]X\ f 5' ^ CpG 3.^ 

= CA CT T=lTr#e^Eli£^ ^I^SHU^ , ^12:^ ODNs» *oligo-4-l* ^ 

'oligo-4-2'°le}- ^1 CpG £E]£i TG CA q^f 

#5)1-2.^^^ ^§1-^^, Tfl^S ODNs# 'oligo-4-3' ^ 'oligo-4-4'5}- zT-zv ^ 

oligo-4 CpG ODN^l <§7lA]<g^A] , = iS*^ Afl CpG 

47fl<2l ^f#5fl ^_ElH.(TTGC) ^ CpG SJq^ 3' ^ ^Hl 

SZfe c] : Tf#TSfl^.ElH.(TT)# AA, CC % GGS. °]^°]$. ^}*\ #^3^ ^}A^- 

§}S3^, *\]^& ODNsl- ■oligo-4-5', 'oligo-4-6' ^ ' ol igo-4-7 ' 3. AA ^ ^ *F 

47^ ^f#5ll^El^(TTGC) Afl CpG 5LEl^°l 5' ^ 

^ SJfe A nf a-^l-S-^l — (GC)S GA, GT ^ CG^ o]^o|^l ^d\]X\ #^£)i=r 

H-S. ^I^^SSt^ , ^lS^ 0DNs# 'oligo-4-8', 'oligo-4-9' ^ 1 ol igo-4-10 ' ^.S. 

z|z]- ^^S>^^-. ^l^S, oligo-4 CpG ODNS] 7l *\ <g ofl A| , ^ aj^ CpG S. 

3=^1 5' $l^r ^rr#5ll^^^(CT), ^ CpG 5.Bl = , ^ ¥ 

^ CpG aH]HA>o]^ oii^ ^ -s-^j c ( CA)) ^ aj^u CpQ £ B]noj 5. ig-rj 

^1 $1^ t=]tt#31^-I5]^(GC) ^ ^ i£*fl C pG SB}^ 3' 67fl^] 

#e^Ell£(AACTTC) ^ aj^fliq- Afl tq^f#5ll^^^(AC)# GC, 

TC, GA, GG ^ TAS £t ^1^*1-^^-^, ^lS^ ODN-=r ' ol igo-4-11 ' °1 ^ 

4. ^ ODN^ (^)*fl;t«H 1Hd€ ODN-cr a 

71 a loll M-Bl-Lll^q-. S>7l a H^l Ir^-^r CpG 5LB]H« A^JL, 
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<60> [K 1] 

<6i> oligo-4 CpG ODN^ ^7]^^ 



ODNs 






oligo-4 


5 ' - C iggc A^TTGCBBaAC TTC -3 - 


2 


oligo-4- 1 


5 ' -CT^C ACATTGCBI)AACTTC-3 ' 


9 


oligo-4-2 


5 " -c ifBSc actttgcBSa ACTTC-3 ' 


10 


dligo-4-3 


5 ' -cilBBc.AHBI'rrGci'GAACTrc-3 ' 


3 


oligo-4-4 


5 " -C 1 fgR_ aSES! 11 X iCCAA AC I " 1 C -3 ' 


4 


oligp^4-5 


5 --CTflBBc ABBA AGcMBa ACTTC-3' 


11 


oligo-4-© 


5 '-CTBRIcaB81cCGCBHa ACTTC-3 ' 


12 


oligo-4-7 


5 '-CI^BcA^SgGGC^SaACTTC-3' 


13 


oligo-4-8 


5 • -ctBRIc aWBttg aMB a ACTTC -3 • 


§ 


oligo-4-® 


5 * -CTSfSc ABBTTGTflHlA A C TTC -3 - 


6 


e>ligo-4-lQ 


5--C'lflBlc.AtBBTllBBBiLAAC , l'l'C-3 r 


7 


oligo-4- 1 1 


5 '-GCTSHAGnTTGGBSBATACTCS ' 


8 



<63> <l-2> oligo-4 CpG 0DN£) <§7l ^^Ml tr)-^ ^<*«Hr £A} 

<64> ^T-7] ^dfl <l-l>6flAl *fl^S oligo-4 CpG ODN ^ o]o] V^oj^ 

#oj cflAi^s^ il-8 ^ IL-125] iiSSE-]!- 3H3^M?1^*1 3:A>§>^cf. 
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<65> a) p>4-^ Efl^HlS^ aH<# 

<66> Raw 264.7 ^1H(ATCC, Manassas, VA)^r 10% FBS(Gibco BRL)# DMEM tffl^HH 

«flW4. afl^ 37°C, 5% C0 2 afl <g=7l (Forma) °1H ^WSS^-. Afl^E wfl<# 

^ ^l^rfe m^^l(hematocytometer)# °1 1^ 

^^(trypan blue exclusion) ^^-S ^7l^o_S. ^s|-^rf. 5-^ ^l^MH M) 
3.°) ^-gr^ 95% -fr^H^. 

<67> b) IL-8/IL-12 gjSg #Bl^l:E.£l ^ 

<68> IL-8 HS-SB] ^^§>7] o]7l- 71]^ DNAH- ^J^S §>JI *\ 

1*1JL 14 ^ 1551 Hel^H /jlH t ol-g-§|-^ PC R^ ^^§>^rf. ^7} IL- 
8 <g« ^/n ^ ////xims P GL3-Basic 

(PromegaHl ^*|-^t}. «H IL-8 ^S.5-t\-Luc fi] 5LB) #el^l:E.# *|) 

2i*|-^^(Wu G. D. 5/., /. 5/o/ . <2?ezz7. , 272:2396-2403, 1997). 

<69> 5^3, I L -12 HSS-B] <S<*^ ^^S>7] M ^ DNA# 

^1^3: 16 ^ 17^1 = eM°1 ^-g-§}^ PC R-^ ^^§>^rf. 

IL-12 £S£B] ^ cl^^- Sac I ^ A7zo IS. pGL3-Basic #^±1*1 = 

(Promega)^l ^^r^ 1 }. °1^>H § >°i IL-12 HS-S^-Zi/c B| 3LB] #^^0] 
^l2i*l-^4(Wu G. D. 3/., /. G&aw., 272:2396-2403, 1997). 
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<?o> c) ^s\- j^MB^H ^ 

<7i> Raw 264.7 ^1S(ATCC, Rockviller, MID)» 5104 cells/well^ ^^S. 12~€ 

#efloiEoH y-^s^rf, o]^ ( 37° C , 5% C0 2 yfl^HH 24^l7j afl^Sa^. 

^71 ^-7] bHH ^12:^ IL-8 = 5.fi.E|-Zi/c #ef^Til^. IL _ 12 

S^fiE^-Zyc pRL-null #^^^1 ^(Promega)S. -^-^^^ 

(co-transfection)A]^cf . ojjjr, 37 ° C , 5% C0 2 yfl^HH 24*)Zt ^91 

afl^S^. S l°fl 7l^H^a CpG 0DNs(10 jug/well )■& A €°fl *)S|*rjl, 

37°C, 5% C0 2 ufl^HAl 6^1?> 12^R> ^<?r «fl^§>^^. o] rrfl tfl^^oll^ 

PBS# ^^rf. tifl^o] iQ-s^ yflo^ofl^. ^^^^^ o]^ ; ^f^-^Ajs] 

5]i£B| ^^l 0 ! A l T^^j (Dual-luci f erase reporter assay system, Promega)-^ 
PLB(passive lysis buifer)# 100 jctf/well^ ^ 1H1 ^7}§H Afls.^ 

§r^. 3(-iflofl^ ^^tSj-jL ##d)(15 /^)# ^-g^ ^Al^e^l 

^11°1# tl*!"^. ^l^^Hl TD-20/20(Turner designs) ^ji^B] 

(luminometer)l- ^>-g-§>^ ^r^*rS^f. CpG ODN^I ^ sH nc|-^ zj- £^^5) % 
^ rflS^j t]Rl ^tfl^oi #^o_ s q-Efifl^x^. ^, - rs 
Sj-c*} o]6fl rfl^T- ij^Sj- flfl^(fold activation)^ l^E^^rf. 
<72> ZL 44, ^ 1<*IM life ^-o] j il-8 £S£El ^ IL-12 

sl- °<f#£r -fKr^Ml 4^4. oligo-4 CpG ODN^ <g 7l ^ <g 6fl ^ Afl «]*fl CpG 

£H]£f ^-f (oligo-4-3 ^ oligo-4-4)^ ^ 5' ^ ^7l## ^ 
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^-t- (oligo-4-8, oligo-4-9 ^ ol igo-4-10H Sr^r M^i-flS^. 
< 73 > #3*1 JS.^, oligo-4-4, oligo-4-8 ^ oligo-4-9 ODNs^ ^-foflfe 

oligo-4 CpG ODN #^^r u^ifl^o_^ ; n f^ofl^E. oligo-4-8 ODN^I 

7}^ M^r #^^r M-^Lfl^rf. ol^ofls. oiigo-4-3 ^ oligo-4-10 ODNsfe oligo-4 
CpG ODNoll til^A]^ ^^1^, tiling %s$£ ^ £*| 

CpG £El£5] ^11^ (oligo-4- 1 ^ oligo-4-2)^ ^ CpG SLB\ 

= 3' ^ ^ ^TrM-S^H.^ (oligo-4-5, oligo-4-6 

^ oligo-4-7)<^ IL-8 £i£^ f^o] ^^*] 1- ^ ^ 

oligo-4 CpG ODN^l 7l ^ <g djj ^ ig^ CpG .EBli<4 ojo} 3' ^rj ^o] ^Tf# 
31^^, n^Jl ^] CpG afl^Sj-jI M-^X] rf^ <g 7 ]A-i<g#^- 7^ 

-E--T" ^-f (oligo-4-lD^E. ^ *HJ^ °1^-t-^1 oligo-4 

CpG ODN^I ^7lA-]<g f^ofl^ ^ CpG S.E]=i4 3' ^ ^ 27fl<i| <g 7] 7> 

IL-8 « IL-12 SSS.El^ *^sHl So] ^sj-i^ ^^.S Aj-s^oj^ 



<74> 5. 1^ CpG ODNs ^ol^o] 2.^7} oligo-4 CpG ODN 

^/Sfe ^-71 oligo-4 CpG ODN^ ^H^oflXI 7}^ ^ oligo-4-11 

CpG ODN^: tfl>£o_5. <>1^M ^^.^ 



<75> <^^H1 2> 

<76> oligo-4 CpG ODN^ #74 ^ofl h}^ ^^Hr SA> 
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<77> <2-l> IL-8 H3.S.EH cfltt *Hj3^ ^ 

<78> RAW 264.7 M}^} %7\ ^*H <1-2>^1 b)^l^i IL-8-Zi/c = S.32.El E) 

^eHE)^ pRL-null #517^1 = (Promega)S. ^^^1 #7] ^?J-<g 

^ AflS.o|l 0*8 (3.^^=1 ofl>iB] #33) ^ S^C^T^^E] ^.oflo] E #Z3) oligo-4 
CpG ODN(0 10 #g/m£)# AA 7i E] slji 8*1 Zt ^91 ^°^}%^. ^ ^^l 4 

^ oligo-4 CpG ODN^I iHhj^ «1 32*1-71 tflS^ CpG ODN^-^i 0^8 1826 ODN 

Oi 18) ^ 2006 ODNC^^tiis: 19) -8: A}-g-S|-^_o tj} , ti](non)-CpG ODN^- 

2041 0DN(^i1«iS. 20)# aH*-*^ 1 }. °1^, -gAH <l-2>^ 

^^H tl^M IL-8 =^SEi %s§Sr 

<?9> n ^4, £ 2°1H ilfe w>^f ^-o] j c P G ODN^l <§7l a| loll n}e}- il-8 I£^S 

e|# Sr^^-Al?]^ Ir^o] 1- ^ &$tj-. £ t^ofl u}^ oligo-4 CpG ODN 



<80> <2-2> A>o]^^]-cy|ol AgX\. yjjs 

<si> a}bJ-^ ^^t^H ^*|-JL, oil- 1.0X 10 6 cel Is/well^ 

^^S. A IS^I ^r^r*}^. Sfe oligo-4 CpG ODN(0 S^r 10 ml 

m£)# n ^E]§l-J7 24^-m -^<£ ufl^*)-^. iflS^ >8-7l ^3 AH <2-l>^ 

S tifl<£ofl tfl A>0] £ 7]-0]01 SA>Sl-7l ^H, Aj-^-S).^ Ol;£ IL - 12 p40 A] 
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^(R&D systems, Minneapolis, Minn.) ^ QtV I FN- y ^ ?1 (Quant ikine) M *1 ^= 
(R&D systems, Minneapolis, Minn.)^: °l-g-§M EL ISA &q # zVz]- ^ 

<82> z]- A>o]s^>ol(IL-12 p40 ^ IFN-y)°11 ^ IMflS ?KM°|H 

(carbonate buffer, SIGMA. C-3041)°fl s\ q *f ^, f-5lHM(NUNC. 

442404)^ 3^§>^. 3% BSA( SIGMA. A-2154)S. #7] Afl 

£ yflo^ofl^- ^tg-^f til^s Zf ^«tj1, 2^1 7> tifl^S>^rf. 

SaV-HRP(Pharmingen, 13047E)^t 30^: tj-A] ^-§-^1^1 Afl^aj-o} 

<83> zz. £ 3°IH ilfe z>o] j M. mj-^o} oligo-4 CpG ODN-^r ^ Efl 

*H^°1H IL-12 p40^ ^-8: 7H> ^ ^J^L ^7>A]^rf. 
S^r 0*5j oligo-4 CpG ODNfe IFN-y^ 7}^ ^ t^^-^ ^7}X|^o_^, s 

^ oligo-4 CpG ODN cf^ cfl^^ ODN^l «1§>^ c] fe^ ^^^-S 

°1H I FN- y ^7>A]^rf. 



<84> <2-3> 0^ oligo-4 CpG 0DN°T| ^ ^ ^ A}oj S?r o}o| ^ 

<85> RAW 264.7 ^la^^l 0^ oligo-4 CpG ODN(10 fig/vA)-£ 0.5, 1, 2, 4, 8, ^ 

12A]7> -^of ^^S>^cf. tfl3E:3-<>fl^ 0^ 1826 ^ 2006 0DN» -&<S*b ^^S. *\ e| 
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*>^T=f. ^HHSRNA ^S] ?lH(MicroRNA Isolation kit, Stratagene, La Jolla, 

ca)# >fls.s.^-B| % mm sou ^h^^h^h 

(StrataScript) ^*U}jLiM- ^S]Jl(dT) = eH v\ (Stratagene , La Jolla, CA)# 
°l-8-*H % RNA(5 (xg)^-^B\ cDNA# * RNAS^fBl cDNA# 

§>7l 5. 2°fl 7]jft& A A>o] S 7]-oi( TNF - a _ MIP-2, IL-1, IL-5, IL- 
10, GM-CSF ^ IL-12)^ ^1^°J =5t°H# °1 PCR^: ^S}^. %}7] 



<86> [it 2] 

<87> ^€ a>o] S 7>oi^ #^§>7l sef^H ^il 





Ol 7) A- ^ (5 -^3-) 




TNF-a 


F: TCTCATCAGTTCTATGGCCC 


21 


R: GGGAGTAGAC A AGGTACAAC 


22 


MIP-2 


F: TGGGTGGGATGTAGCTAGTTCC 


23 


R: AGTTTGCCTTGACCCTGAAGCC 


24 


IL-1 


F: TTGACGGACCCCAAAAGATG 


25 


R: AGAAGGTGCTCATGTCCTCA 


26 


1 1. -6 


F: GTTCTCTGGGAAATCGTGGA 


27 


R: TGTACTCCAGGTAGCTATGG 


28 


11. -10 


F: ATGCAGGAGTTTAAGGGTTA 


29 


R: ATTTCGGAGAGAGGTAGAAACGACCTTT 


30 


GM-CSF 


F: ATGTGGCTGCAGAATTTACTTTTCCT 


31 


R: TGGGCTTCCTCATTTTTGGCCTGGT 


32 


IL-1 2 


F: CTGGTGCAAAGAAACATGG 


33 


R: TGGTTTGATGATGTCCCTGA 


34 
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<89> PCR =§^£r 94°C°1H 303 ^91 DNA ^ , 57°C<>1H 403: ^<?r ^ojc] 

^ ^ 72°C°1H 1^: DNA ft 25 A}oj #( C ycle)^ §H % 30^ «>^- 

n^^^h ^ tfl2^( internal control GAPDH^ ^1 SA>S]-^ 

<90> n ^ 4°1H iL^r ^-o] j ^ #^ofl u}^ oligo-4 CpG ODN^l 

^sHl o)^) TNF-a, MIP-2, IL-1 % IL-12^1 -fr^^r ?ASL^ i^e^t}. 

Thl/Th2 ^<W-g-^ Thl ^ -fV^rfe tflS^^l *r°lS7 r < ?] 

91 IL-12^ oligo-4 CpG ODN^l ^^^i^r ^ , ol^E^ ^ ^ 

^ CpG 0DN°1 Thl ^ ^ 3^1% &&^r. 



<9i> ^^-^S-f-B] CpG ODN-c- ^sfl CpG ODNs^^ ^ ZL ^ 

<92> <^-*Hl 3> 

<93> 6>^TI| g]*jL<g ^ ^QjtiT-Q-^- ^AlSly] Al^^j- tfl g-M 

<94> <3"1> ^R 1 " ^li^ 4H§3^ ^ 

<95> 0> S tx] ^Jfcg J^^^w-E^ ^E|^ ^M^" ^1^7> CpG ODN^l 

<96> a) >H|g.^ ^ ^ CpG ODN gjjj 
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<97> sq^-«g 2.^ ^^<?1 NC/Nga ^>-fi(SLC, Hamatsu, Japan)^ cflS]^-^ 

^SJfB] ^ ^rSl§>^^. ^5]^ ^ AflS.6fl RBC -g-Sfl -8-^(150 mM 

NH4CI, 10 mM potassium carbonate, 0.1 mM EDTA pH 7.4)# ^7>S>cr) #£.6fl 

^ °>W, Q^^^S, >M|a# 5|^r^., t 1 -^^ RPMI tifl^l^ 3^ Afl^ 

§1^. HfJ^ ^^(trypan blue)S. ^^S>J1 €^31^ 

(hematocytometer)^-S. <M|3L^# ^^S}^^. <#7] 6-*S #3|°lH(NuncH 

2X 10 6 cells/well^ ^r^f^. ^ *r*l# 

XM7l 31 «H GM-CSF(biosource)# zj-zf- 10 ng/m^ ^7>*1 10% 

FBS ^-fr RPMI Hflx]# 4 «H1 7>§1^4(Ghosh, M. , / Immunol. 170: 5625-5629, 
2003). AflS# 37°C°1H 5% C0 2 # Ig-fhtt wfl°oM °1H H fl <£<5>^tf . Afla^ 2<S*h^ 

ufl*l» jh^}^ 6^?> afl^sa^. ^ ^ 0^ CpG odn# 

113.(4 (ig/ml) ^elS>^rf. o] ttfl a. 1^0} CpG 0DN^-3^ 0^ oligo-4 CpG 
ODNOil^lJ: 2) ^ o]o^ <g7H<go^-] 7>^> t£<>1» ^ 0^ oligo-4-ll 

0DN(Ai<iyi^ sm A>-g-§l-^4. ^ tflS^lfe ^H^S. ^5]§kx] &&o.t^, <£ 

^ tfl 25i ^ LPS(100 ng/mO-£ ^^i}. 

<98> b) FACS ^ 

<99> aHH a. ^tgo) CpG 0DNs(0^ #73) LPS* *| S) ^ *r*l# Afla 
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MHC class II , CD80 ^ CD86°ll nfl^r zj- ^1 (Pharmingen)# ^Jl 
30£r?> 4°C^H w>-g-Al^rf. ^ofl^. ^ 7-^} jl , PB SS 1^ Afl^a}- 

MHC class II, CD80 ^ CD86^1 tfltr 2^> [ant i -hamster IgG2(CD80^1 tfl 
?! 2*> BD pharmingen), anti-rat IgG2a (CD86, MHC class H °ll rfl 2A ^ 

BD pharmingen)]* ^31 t±X\ 30^r£r 4 0 C^^ ^HM^. €^3§r 
cr| ^aj^r}-. o]-^ pi <§^^ <£^§ r <*l *^5r ^£ 

# FACS SA>S>^cf. 
<ioo> zl 114, £ 5<=Hl^i iLfe w><q- ^oj, a. TgJ^ofl 0 ^§ CpG 0DNs(oligo-4 

^ oligo-4-11) 4 us/mt^ ^S]sl ^-f , Afl^s) MHC class 

II, CD80 ^ CD86^| ufl^oll a] <5fl ^7>^# 1- ^ ^^^f. ^l^^fB] a_ 

n}€- 0^ CpG 0DNs7> Aflasl Ir^SM^ 3Hl*h ^ 

9X9X^\-. 5&fl ^ CpG ODNs^ 4 ^ 16 //g/mfc S. ^3)^ 7j-f CD80 ^ CD86 

^1 ^£ <^^A:eL #7}^ ^-oi^ ^ S>iW(£ 6 -^-71 7J4# 

a. CpG 0DN°| Sflifl Sr^Sr^m *r n^R v 

<101> <3-2> ^R 1 " ^S^H^ A>o]£^]-o] tg-sj 

<i02> a. ^ofl rq-^ o^S CpG 0DN-8; ^ e] & *r*|# lL-12^ Hr^lM: 

2iA\s}7] RT-PCR# ^^r^^f. 

<103> %7\ €^H1 <3-l>oll^i 0>^H) 5T)«-cg jg^ ^#0] NC /Nga ^-f^S^f 
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El ^2]^ *r*|# M}^} 01] oligo-4 CpG ODN^ *1*HI(0, 0.5, 1, 2, 4 ^ 8 *1 
^Sl*|-^rf. ufl^oilH 1826 CpG ODN^ 2041 ti]-CpG 0DN# AA 

1826 CpG ODN-cr Sl^ ^^^1^1 ^ -f IL-12^1 ^^^r ^ 

-n-S*)-^ ^Sj^l 3jojrf(Lee, KW. erf a/., ifo/. Immunol. 41:955- 

964, 2004). °]^, TRIzol(Invitrogen)^: ^-g-§>^ ^r*]^r ^liS-f-B] # RNA# 
^elSl-^cf. % RNA(5 //g)^l M-MLV <^^} S.M invi trogen)# *)B|SH 37°C°1H 
1*1# J f, 70°C°1H cDNAl- °11M1 

^lSfl cDNAS S}Jl I L- 12^] ^-^1^0] n^o]^ ^(A^yiJr 33 ^ 3 

4)S °l-g-§h°i PCR-8: ^^h^. PCR 95°C^H 30^ ^<?l DNA ^ 57°C 

^l^i 403, = 5f^H o]^^ ^ 72°C<>1H 1^ ^<?> <a^-# *1 ^>°ls^ §H 

# 25S| «>4 ^S^ 1 }. PCR «hg-<>l ^, 1% o}7}^.^ PCR 

^£l§}5^. ^ £4, £ 7<HH u>^- ^o], a. ^ofl n}^ 0^ CpG 

ODN^l ^^fl^i 1 ?! IL-12^1 ^-^11: ^ M, S^£) 1826 

CpG ODN^l IL-12^1 M# ^^^-^ -ft-^fltljl iLJl^ (Lee, KW. 

et al., Mol. Immunol. 41:955-964, 2004), 0^ 1826 CpG 0DN°T| il- 

12^ -fi-s-s)*! <&9M. 

<104> <3-3> ^ ^ -9rS. %^ 

<ios> a) T ^=^(T lymphocyte)^ jh£ 

<ioe> t^^l CpG ODN^l T -fr^h^l l^l-iM 
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<iov> 2)^^ ^^°} NC/Nga * r -T-^(SLC, Haraamatsu, Japan)^ tfls] 

>M|S.*>fl OH oligo-4 ^ oligo-4-11 CpG ODNsl- 16 ^g/m£^ 48*l?HfS> x] S| 

^SW. ^S^lfe C pG 0DN# ^e^M 48*1 # 20 GrayS Y -2: 

A>( irradiation)^: -f *T|S# ^p-B ^^(round-bottom) 96~€ 
1.0104-1.0105 cells/well^ ^^S. ^7>§>^q-. ( s t imulator )^1 

^1^- Afla^ el^^i(responder) T ^Hi 1 ^ 1:0 1:10°1 «H 

5}^^ T ^^^(NC/Nga *K-^ til^T-o^ 1.0X lo' eel ls/wel 1^ ^ 

5LsL z| ^ofl ^7>^5a^. 37°C, 5% C0 2 afl^HXI 72^1 ?> ^9} ^HM^*}. z]- 

[ 3 H]El^T=l(lCi; Araersham)# ^7>«H 16 a] 7> ^ ^-g-Al^t}. AflS. *fl#| 

(harvest) 7]^# °l-g-*H ^ €^ ^4 5.<>"H #£r<*H*] ^S*m 

^f. ^-S-^ ^1^71 (aqueous scintillation counter, Amersham)# ™}o] 

^(biaD^l 2 ml^ ^, ^7H1 zj-zi-o] o^^o]^ ^tf. 0-7^71 

1- cpm(counter per minute) ^ ^^s]-^rf. ^ 3«1 

<ios> ZL 44, £ 8°IH iLfe «>^- ^o], -M- ^ofl u}^ CpG ODNs^l T ^ = 

^^8: SHI*!: ^^CpG 0DNs(oligo-4 ^ 

oligo-4-ll)# *}5L*\ 2)^-<g ft^Hl ^<^§}b ^-f, T #^*1^ 
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<109> b) g^a ^^n 1 ^.(peripheral blood monocyte cells, PBMCs)^ g^jj 

<no> ^n 1 ^ ^#1^ til 0 -lAi AMLR( autologous mixed 

lymphocyte reaction) ^<"H £r-g-°l °] 9X^r°] Sim Leung DYM, . /. 

C7/n. Invest., 72:1482-1486, 1983). a. #^^>lr^ v\*f-<# 

^B]^ PBMC^I ^ ^T^^l CpG ODJH ^7>£]^Xl 2:A}§}^t}. 

<m> ^1-^ ^^A^JfBl Hi st opaque- 1077 (Sigma, Poole, UK)# 

°l-g-*>^ PBMCsl- ^2]^ PBMCs^ *flS# 96 well ^^-w>^- 

11 3105 cells/well^ ^7>S>^cf. z]- «H1 ^ i^o} 0 ^ CpG 

0DNs(oligo-4 ^ oligo-4-ll)l- ^7>§}JL, 37°C , 5% C0 2 nH^H*! 72*]?} -^<?r «V 

-g-^^f. ^ [ 3 H]H]ulcl(iCi; Amersham)^ ^7}S}*\ 16*} Zt ^-g- 

^#1 (harvest) 7l^]# ^-g-S|-^ A ^ #°H1 S^H 

4 V ^°1H ^S^^tf. o]^i j ^-g-^ 7il^7l(aqueous scintillation counter, 

Amersham)* w>o] ^(bial HI 2 ml,^ ^^r*t ^, <^7H ^-Z^ cr|i^ojs. ^ji ^ 
£-7fl^7l# o]-g-§]-(i| C pm(counter per minute) 4f^S}<%v\. 
<H2> n £ 9°1H iL^ y><2! ^o] j PBMC^I #^<>fl ^1-^ CpG ODNs 
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<H3> <^3X|ofl 4> 

<H4> £ gF^gj CpG ODN^ g]Jf jfJ^- ^ 

<iis> <4-l> ^ CpG ODN-=r ^Mr*|-^ to^l^l *\]2i 

<116> M. igHgofl *W Oil oligo-4 CpG ODN^r ^ ^1^. uTSf 



FITC(f luorescein i sothiogyanate)^ Z}^^ . °)^ L , FITCS. S^l^l 0^ 

oligo-4 CpG ODN 10 rag^r *)lH^ef#(petrolatum, ^Hl^, tfl^b 1 ?!^) 5 g^f 

<H7> <4-2> sx)^ ^4 

<H8> ^Jf<£ 3.^91 NC/Nga n]-f^(SLC, Hamatsu, Japan) 

^11^1*1-^^. ^X]ofl <6-l>^l^i ^13:^ 0.5 mg^ CpG-0DN-£ S^tt <S 

^o\] E1S}^4. ^Jl^l# ^ 113*11 ^ 5<H*H1 1.5X 

1.5 arf sjJf* ^#§}<^ 0 JH1 ^^1^. ^-i* OCT 

#(Tissue-Tek OCT compound, Sakura Finetek USA, INC.)S ^ JI , 3.?}°}°]^ 
^(cryostat)S ^l-g-Sj-^ 5 fm^\ ^r^cf. €M ^^]^o_^ 

<H9> ZL ^3zf, £ 10^ A<^H *}$\- ^1, n}€- 0^ CpG 0DN7> nj- 

-f^s] xq^f o>o.s ^S^MM s^^ls. ^ 3H1^ ^ 

*| 24^1^1 ^ CpG 0DN°| ^H^l ^^Mt ^ <*r 
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i=K£. 10^ B %2i). 



<120> <^A]o^] 5> 

<121> Q>^g| g]*jLcg ^JE^ 3:A>grl-7l £| ^ ^ 

<122> <5-l> #^5] CpG ODN-^-fh <SJI^ 

<123> NC/Nga *1~t-^ 6 ^>e)# 27fl^ ^SS. CpG ODN ^S]^ ^ ^ 



Sl^. ^B]^^ ^--f^l^ ^1-71 <4-i>ofl>^ ^2:^ 0^ oligo-4 CpG 0DN# 

^Mt^ <SJI^1(0.2 nig CpG-ODN/ *r^)# *R-^ -§-<^l 3t| 

^f^ W ^HH "SMI* S^rS^r. ^ e) ^ ^-f^ 0 ^ £ CpG 

<124> <5-2> ^^^] 

<125> £ iHgS) CpG ODN f-fr <SJ1^1# Si*!: -f 5<H^ ^ 7<S*1H °rS^| 5*1 

^ ^« ^^r^ 1 }. =1 ^4, S 11^ A^T-i ilfe u}<q- ^-o] ; 

^5^^ n}-^^ tcflcH] ^ ig-rgo^ 0 ^ CpG 0DN# £i*r *K-^ ¥°H 

^ 5X]-¥- ^€^4. a^r, d >-t-^^1 ¥ ^-¥-1- ^#§r°i H&E <g<$\ 

^ ^-o] j a. ^ oj 0 ^ CpG ODN-i: Hit ^^Hfe sfW^ 

(hyperkeratosis)^ ^Ml^ir (acanthosis) 0 ! ^1*1*1 #;ii*rJL, ^Ixj] xfl ^£^5] 
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<126> <5-3> S^j «H &q 

<127> a) A>ol^>9l^l gjjj 

<128> Oil CpG 0DN» ^Hr*)-^ <£l Ml* ^S.& X| 5^^ 1.51.5 cnf ^ 

^, LSAB+ kit (DAKO, Denmark)^ ^^fr^l €^^r ^^§>S^-. 3% H 2 0 2 * 10 

^Zt ^B]sr]-^cf. o]^ ; o.l% BSA* f-fr^rfe TBSCTris-buffered saline, pH7.4) 

i^-S 10% 3# <§4i m^^T ^7>§>J7, lAl^l -^o> ^oflAi M^^^x^-. 

PBS(pH 7.4)S. ^l^^l 1^> %^1-goat anti-mouse IL-10, goat anti-mouse IL- 

4(Santa Cruz, USA), rat anti-mouse IFN- y (Pierce, USA)-* ^ 5} JI 4°C°1H 12 
X\£ o]^ ia>-g-Al^T}. o^, w>o]o_Eio_ S 2^> ^1* ^£r°\}*\ 30-£r ^ 

<?> ^-§-^1^. ^B]J1 M-^i, (peroxidase)^ g.*] ^ ^H^t^ti]^ 

(streptavidin)# ^ 30^- «HM^i}. DAB Substrate 

chromogen system(DAK0, Denmark)# ^l-g-^M ^^^r ^ ^1^* ^ 
(X200yfl ^#). 

<129> ZL 44, ^ 12<>1H iL^ «}^f ^1, ^- 0^ CpG ODN^r ^^*1 *1 5 

S^N^Ife IL-4 ^ IL-10^ «1^, IFN-y^I 
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£r ^A^l 7 A^ ^91^ 9X^. ^ O^S CpG ODN^l 

ofl^ ^-o]^ ^ Th2 T ^S^l nflyflS]^ A>o] S ^l-o]o] il-4 ^ 

IL-10^ ^f^fe Thl T ^ sfl nfl 7 fl£]^ A>o] S ^l-o]o] 

I FN- y #7>Al^]o.^ o}^ T^Jfcg^ M- 

<bo> b) CD4+ 1 CD8+ 

<bi> a- 0^ CpG 0DN# ^Hr*r^ £S?r x| 5^^fl 1.5X 1.5 cnf 

Bl^-a) OCT s|-^-#(Tissue-Tek OCT compound, Sakura Finetek USA, INC.)S. ^ 
S|-JL, 3.&M<>|^(cryostat)^: 5 jum^) ^f-*l)S S^Hl 

1*> %^1-rat anti-mouse CD4 mAb (BD phamingen, USA) SE^ rat anti-CD8 mAb 
(Serotec, UK)-# 4°C^H 12^1 ?r ^r^l^tf. o]«i j ti]-ojo^o_^ X*|^L 2 

A o V ^°lH 30^: ^ ^HM^. HSlJl M-^i, ^^A]cf^(peroxidas 
e)S. 5.X|^1 iM^BHcKstreptavidin)^: ^ 7 > § >^ "#£r°lH ^ 30^: «>-g- 
^l^^f. DAB Substrate chromogen system(DAK0, Denmark)^: °l-§-§r°i ^M?r 
Jg-n ^^hS^r. X200tifl^ ^S&A. 

<132> ZL £ 13^H ilfe w}<q- ^o], £L 0 ^ CpG 0DN# 

sl-^-oll^ CD4+ ^ CD8+ ^5.7> ^ °r£^ 

Tqw.^^ CD4+ ^ CD8+ A^}^ 7 A^r 3\*f-<££\ *1 
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nfl^- Jl^^ ^^(christian V., et al . J Clin Invest. 104:1097- 
1105, 1999). 

<133> <5-4> lgE 

«)l5|-^ol *=ta_ofl ^^4. o]^:, 1000 g^l^i 10^r?l ^ ^:B1§>^ 1^ 

# ^§}J7, A>-g-S>7l "20 °C °1H iL^S}^t}-. % IgE ^r^^ IgE 
BD OptEIA Kit(BD phamingen, USA)# ^>-g-§>^ ^ y o Vl ^ BD 
OptEIA Kit^ nfl^-<g 4^oil trj-e}- T^^tf. ^ , 96^ #3HH^ A 

IgE ^ ^1 (capture Ab)# 100 (d^ ^7}f;}jL, 4°C°1H 12^1 ^> 

^-eM^^f. € ^ -g-^^; XlTl^jl, tf|3tl(PBS, 0.05% Tween-20)S 3^| >fl 

^r^. l-^-^ tf|sj(PBS, 10% FBS) 200 fd^ A «H1 ^£r°lH 1*1 

# ti ^1^4. l^KJ ^17-1 §>J1 ^-71 All 3 ti^S 3^ AH^§>o|cf. zv 
n>-f^S-f-Bl ^ ^#^8: ZJ-Z]- 100 ^ ^ ^ 7>S> Jl , 2*1 ?i 
^-§-*l^. € <?>^ -8-°-^ ^171S|-J7 ^-71 Xfl^ ti^S 5^ a^S}^. 
olH]^l-HRP(avi din-horseradish peroxidase) 7} v\o] o_e^o_^. g_x)s) v}°- 
^ IgE %*H(BD pharmingen, USA) 100 fdW 4 ^ofl ^ 7 >S> Jl 1*1 7> ^<5l ^Kg^].^ 
^-g-*!^. ^-5-°l ^S.^ ^, 75| A^sl^tf. 1MB 7]^ (BD pharmingen, 
USA) 100 /M A €°I1 ^7>§1-JI, o\^«- ^oflA-i 30^ ?i «t-g-Al^cf. ^x] 
-g-^j 1M phosphoric acid(BD pharmingen, USA) 50 fd-$r A sgo\} % 7 y^%t\- m 
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-g-«5fl# ^7}& ^ 30^: vflofl EL ISA e]T^ ^> 450 nm°lH ^7} -g-^^l 
<135> H 14, £ 14<>1H w}£f ^1, ^- OH CpG 0DN» f-fr«>^ <3 

<136> llJiHlr^fBl £ 0*8 CpG ODN^l Th2-^^°H nfl7fl£|^ 7} 

<137> <^-8-<ij| 1> 

<138> ti>Ql&]^^ gjJf^^l- 

<139> «>ol 5)^/^ Sj-r-^^&^r ^^^Bl|7> *l*j-?L 7,1 ^ te^ ^MJ^^H]*! ^ ^ 

^slrf. oj^cHlA^ b!<^ 1 T^la ^ ^-§-(type 1 T cell responses)^ ^ 
«>^, El<^ 2 T^la ^ ap-g-^r ^7}£| c>| ^rf(Hengge U.R. , et al . , Br J 
Dermatol., 149:15-19, 2003; Katakura T. , et al . , Clinical Immunol. 105: 363- 
370, 2002). °1# w}^^ ^^lfe ^<£^ §11 = ^ «H3 

i ¥°1 IL-12* ^ ^^17^, IL-12« = # ^-o. 

^3 Si ^lS-S § ^ ^(Arany I., e( ai., 
Antiviral Res., 43: 55-63, 1999 Matsuo, R. , et al., 59:623-630, 1996; 
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Katakura, T. , et al . , Clin. Immunol., 105:363-370, 2002). 

CpG-ODN^ IL-12 ^ HHe)^ s]Jf tfl^j Jl^H 0 ! 1 }. 

<140> <2}-g-ofl 2> 

<141> g] -g- oj- 

<142> ^^f^ ^^*fl ^ ^^Tfl^ € «H °1 ^T*l 

*\}5.^ nfl 7 fl ^<^o]l Thl ^ tiTr-g-o] oiji, Th2 ^ «hg-°l ^tfl 

& &x}(Rook AH., et al . , yfen N Y Acad Sci. , 795: 310-318, 

1996). IL-12^ ^<g^ ^°o to ll tfl^t «>-g-# -fi-^S}^ °]f *| 

M-Efu}^ $J.cf(Trinchieri G. , et al., Annu Rev Immunol . 

13: 251-276, 1995). IL-127} sr]-f-oj- *|g.ofl o]-g-^ ^ isLJlfiJ- ^ CpG- 

ODN^l *K-^H ^ ^lS-^ll SL^^o]^^ Ji.ji7> &T}(Gollob JA., 

a/., J Clin Oncology. , 21: 2564-2573, 2003; Krepler C. , et al . , J invest 
Dermatol., 122: 387-391, 2004). tcf^i £■ CpG-ODlH ^ IL-12^ #^1 

<143> <^-g-^l 3> 

<144> 0\^.A Sl^r-'g % SM^Z] gLg^M 

<145> c^ti) s]Jf^^ tgo] 7 l^ c>H^>X| SJ-^^j il-4^4- IL-5# 
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E)JI &SL^, o}^ ti]:«o3 <g-^ ^^o\)A\ O)^ A\]^o) ^o-o] -T^^tf 
( Neumann C. , et aJ . , J Mol Med. , 74: 401-406, 1996). £>\^3\ ^-f-^ ^T^-Sf 
B\ t^t 1 ^^S^-Bi -^Hflsl Xfl3E.# LPS(lipopolysaccaride)^ 

^^91°\} IL-12 p40^] ^^>o] s^s] #^t}-j7 w> &t}(Aiba 

S., ^ a/., Exp Dermatol. , 12: 86-95, 2003). °\$\- ^ *fl tfl^iSJf £| 

IL-12* ^^Kr ^o] i g E ^xis) ^7}<^- ^r^o] ojo.^ o] 

s-oflA] o>£5i| 2)Jf « ^ 7>^°1 ^ 5Ji5.S iLJIS^^KNilsson C, et al . , 
Clin Exp Allergy. , 34: 373-380, 2004). Thl/Th2 ^ «Hr^ ^§Kr ^-S-^b 
o]x> §>H-7> IL-1251^ nfl ^ ig-^cq CpG-ODN^l ^*}^r *\}^}*\ 

IL-12 ^7>A] 71 ^ o>£3i| 5*1 Jf<* ^ ^511^71 ^Jf^^HH -f-g^ ^1 

<i46> o]^ #xe]M. W ]-<q. ^-o] i ^ t^ofl tr)-^ c P G ODNs^ zl ^:7|] 

^ofl CpG ODNs, ^-§1 01] ^| CpG ODNs^ ^^f^^ <W*flS>l -fr 
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*}^= ^7}^<^^_ 0)^.0]^ C pG JL ull ^ A] ^ Sfl ^ = 

(oligodeoxynucleotide)* -^-Jl^^r^-S tH^fe ^^f^S^ *1 S. ^l^-B" 9= 

t^^]: SYYSSACGTTSNYRAWMYTC Oi 1 «1 5: 1) 

°}7HH, G C^lJl C T^JL A, G, T ^ 

[^^8- 2] 

*f|11Ml <gi£^MH 'YS' S&fe *YR' ^Tr#sflo,El = 

(dinucleotide)7> XG'^1 ^ ^^Ai §>^r 

3] 
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4] 
5] 

(phosphodi ester) ^^S^B] .£°1H H(phosphorothioate) ^^3. ^} 

6] 
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<110> KIM, Doo-Sik 

KWON, Hyung-Joo 
KIM, Tae-Yoon 

<120> Pharmaceutical composition for treating or preventing dermatit 
compr i s i ng CpG o 1 i godeoxynuc 1 eot i de 

<130> NP04-0110 

<160> 34 

<170> Kopatentln 1.71 

<210> 1 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CpG ODN 

<400> 1 

syyssacgtt snyrawmytc 

<210> 2 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligo-4 CpG ODN 

<400> 2 



13-1 



ctcgcacgtt gccgaacttc 



20 



<210> 3 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligo-4-3 CpG ODN 

<400> 3 

ctcgcacgtt gctgaacttc 20 

<210> 4 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligo-4-4 CpG ODN 

<400> 4 

ctcgcacgtt gccaaacttc 20 

<210> 5 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligo-4-8 CpG ODN 



13-2 



<400> 5 

ctcgcacgtt gacgaacttc 

<210> 6 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligo-4-9 CpG ODN 

<400> 6 

ctcgcacgtt gtcgaacttc 

<210> 7 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligo-4-10 CpG ODN 

<400> 7 

ctcgcacgtt cgcgaacttc 

<210> 8 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligo-4-11 CpG ODN 



20 



20 
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<400> 8 

gctcgacgtt ggcgatactc 

<210> 9 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligo-4-1 CpG ODN 

<400> 9 

ctcgcacatt gccgaacttc 

<210> 10 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligo-4-2 CpG ODN 

<400> 10 
ctcgcacttt gccgaacttc 

<210> 11 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 



20 



20 



13-4 



<223> 



oligo-4-5 CpG ODN 



<400> 



11 



ctcgcacgaa gccgaacttc 



20 



<210> 12 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligo-4-6 CpG ODN 

<400> 12 

ctcgcacgcc gccgaacttc 20 

<210> 13 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligo-4-7 CpG ODN 

<400> 13 

ctcgcacggg gccgaacttc 20 

<210> 14 

<211> 27 

<212> DNA 

<213> Artificial Sequence 



13-5 



<220> 



<223> 



forward primer for IL-8 promoter 



<400> 



14 



gtgagatctg aagtgtgatg actcagg 



27 



<210> 15 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> reverse primer for IL-8 promoter 

<400> 15 

gtgaagcttg aagcttgtgt gctctgc 27 

<210> 16 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> forward primer for IL-12 promoter 

<400> 16 

catgagctca gcctcccgtc tgacc 25 

<210> 17 

<211> 25 

<212> DNA 



13-6 



<213> 



Ar t i f i c i a 1 Sequenc e 



<220> 



<223> 



reverse primer for IL-12 promoter 



<400> 



17 



ctgggctcga gggagagtcc aatgg 



25 



<210> 18 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 1826 CpG ODN 

<400> 18 

tccatgacgt tcctgacgtt 20 

<210> 19 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 2006 CpG ODN 

<400> 19 

tcgtcgtttt gtcgttttgt cgtt 24 

<210> 20 

<211> 24 



13-7 



<212> DNA 

<213> Artificial Sequence 



<220> 



<223> 



2041 ODN(non-CpG ODN) 



<400> 



20 



ctggtctttc tggttttttt ctgg 



24 



<210> 21 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> forward primer for TNF-alpha 

<400> 21 

tctcatcagt tctatggccc 20 

<210> 22 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> reverse primer for TNF-alpha 

<400> 22 

gggagtagac aaggtacaac 20 

<210> 23 



13-8 



<211> 
<212> 
<213> 



22 
DNA 

Artificial Sequence 



<220> 



<223> 



forward primer for MIP-2 



<400> 



23 



tgggtgggat gtagctagtt cc 



22 



<210> 24 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> reverse primer for MIP-2 

<400> 24 

agtttgcctt gaccctgaag cc 22 

<210> 25 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> forward primer for IL-1 

<400> 25 

ttgacggacc ccaaaagatg 20 



13-9 



<210> 26 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> reverse primer for IL-1 



<400> 26 

agaaggtgct catgtcctca 20 



<210> 27 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> forward primer for IL- 



<400> 27 

gttctctggg aaatcgtgga 20 



<210> 28 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> reverse primer for IL~6 



<400> 28 

tgtactccag gtagctatgg 20 



13-10 



<210> 29 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> forward primer for IL-10 



<400> 29 

atgcaggact ttaagggtta 20 



<210> 30 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> reverse primer for IL-10 



<400> 30 

atttcggaga gaggtagaaa cgaccttt 28 



<210> 31 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> forward primer for GM-CSF 



<400> 31 



13-11 



atgtggctgc agaatttact tttcct 



26 



<210> 32 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> reverse primer for GM-CSF 

<400> 32 

tgggcttcct catttttggc ctggt 25 

<210> 33 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> forward primer for IL-12 

<400> 33 

ctggtgcaaa gaaacatgg 19 

<210> 34 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> reverse primer for IL-12 



13-12 



<400> 34 
tggtttgatg atgtccctga 



13- 



